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Meriam 5]: bennal Plane Motion- llecelervlion 


Objective : Find the accelenkion б any pomt Pona 2D 
body when there is no Tixed axis. 


босай hou we handled this tash for velocity: 
Fued ois È B Me od ah 


ү, Е % е Valg . 
= Vg + |w rag |6; 


L o rag, AREE GERRON 


whene. ша = 1 Ў, | 
Гра 


Tey te same strategy For accekeralion 


рк о oed as 


— 2, A A 
- -«r 
At Wre t[- «ré, 


DES ж 2e = S 
= a «xe xxr) 


23 (b) 


Ө Ноу do we ael «f 
Ө How dowe hardie dhe +/- sign" 
Ө мх ane steps 4 solve {or d. 2 


Relative to ам орзелуел ok В, 
Point А оррбал5 to be gaping ma 
cide алош4& Point B. 


1 Relative to B, thespeed o£ Å is [иог | 
в Relative io В, An = w” ag Towards B. 
T Relative to B 


) o = +/- Ба l'ag 


How de you choose the sign- 


reference point 
/ Z L to rag 
ад= d ^ (d yg hên Uis) 8, 


points from Д towards reference pont В 


for any 2 pointi Д £ б, 


(ав), | Е | l'a | > 
|x | = Маме = 188 58 
пав LI: 


|! Note that he Боле. 
лесом is L to yt. 


! Gok direction 9 L [rom Уе бадга,т. 


Ea | 
V €n ГА 10 mla” 
LIN = Б "i Ss 
Гро Fi M 


|d,- d . 
Ге А, 


= — (—323 q _ - 
ме RR 


Еа, Ало Аел rolling wheel problem : 


А wheel 15 squeezed between 
plates D 9 Е, and rell „һә 
slipping on hoth plates. 


Given: Vp 751 m/s ) dy = - #1 m/s% 
Yi Él ` n an = T 
V = —2Ї1т& ; =i 


Note: If ме, know velocity oẸ a nefere point A ) and wW, hen 
for any point б, "ED Гав 
Ve — ES + ү B/A = Va + I hg | 


Mee: If ve know the accelenakion of о. ле{елепсе point A and wpd, 
then {ое any poist 8, 
dp E dq + (ds, Ja e, + (d аем NON 
um Crow B towards А 
d, = d, + QU" тад шт 
L to ag 


-- We ned V of anefee pòrt, d ofa ле[елелсе poti ш, A: 


| | _ Val |« | _ ар — аР 
w - Гра l'eQ 


Qet КУ of UJ , el Deo The E ELE 


Vy =>? m/s ;dj--el m/s% B 
Ve = —21 тб ) де=7ї m/s? i 


: | 
o ү = VN m - S ie lira (i) "51 «ls 


175 


2 


> 


Web: ; dy- -ew]s't 
Ve кыша А mls t j dc 77 "S Га D E. 


F4 V Ка 4C WK 


/ 
Aeceleration : ned а i) « 


reí point A 


Recall : Vw = У аер = EL mls 


a - 


Vk - Vplate E = -2t1 mls 


horizontal component oh d, ES horizontal accelnation of plate р =-81 
horizontal component oh т Е horizontal accelnation of plate E- 71 


^ 
l 


Ahorizontal = —8 


[^ 
а а —#1-7] x 
«| fd 81-7 I с | 
ver А = 
Е IŞ -L Qhorizontal = 7| 
x= 4 5 = +3.75 8 
| d, dk Jhor: o taf r 
а. ш L Е (only need "to considen horizontal. comporents ) 
- #1 E 
Е 2; 


Fwd. V A а 4 Сми, К 


E ^ 

а, = — 0.54 s 
=1 

UJ = 175 S 

ex, 


) 
+ 2.76 SC y 


— 


Е PEE! P ^. 

ару X + (а, 6, = (a wie), ex 
= —ost tw'r, (-] * ln, (7) 
= -Qost + (195) (2) m + (3:25)(23 (-1) 


dy 7-81 — 6125 j м5“ gel directions {rom 
Aaaram ; 
? "NE 
d, = üe + (4,,),9. + (di, 8 
= —06sí + wryt) + lle Gi] х) 


= -osi +(1:25) (2) (+1) + (8.752) (41) 


plate D |5, 
3 =7* р Д R | 
Agy = 71 ERS } м]; 7 
" | 

P © plate E 
dy = а, + (ne ),„ е, + (d) à, T 
= -osi tun, [1) «hn, (1) “7 


= -osíi +([75)%(%)(-1) + (3.752) (+]) 


-— 


d, = — 6425 t + 75 | mjs” 


23(h) 


Wheel Rolling on the Ground WITHOUT slipping 


A 
y ^ 
>x 
GIVEN: 
velocity of center of wheel = И? 
radius of wheel = R 
angular speed of wheel = œ (in positive direction) 
angular acceleration of wheel = a (in positive direction) 
THEN: 
p = 
V. = («Ri 
ас = aRî 
V, = 21.1 
Vp = оВї– oRj = Уї— Vaj 
åp = ас + (арув) ên + (арув) ё, = аВі– w? В — aRj 
n t 


ад = ас + (auia), ên + (алге), ё: = абі – w° RĵÎ + aRî 


d, = «?Rj 
w = Vc/ R 
а = асі В 


АП points revolve around instantaneous center of zero velocity “С” 


3 Hama 


: Kinematics al 10 solid bodies 


23 (\) 


А PSY -à 
EC + ўв NEN 
= Ng + оо тд | whae lw [= 1%- Ў, | 


| to AB Гра 


'@ =й} wir ê, 1- КЕ 


w 
Р. 78 X kn 


vector pointing from А towards B F 
= 


а K intl ios of a Rolling Wheel (раде зһ) 


Next Leckuse 
и <отріе / Review problems M Meram chapten 5: 
LD Kinematics 


: [lA d. окол Preckice Problems dc Office Hows, 


а 
«huge — [4] = d 


